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About this report

Undetected and undertreated: shaping policy on
atrial fibrillation in Saudi Arabia is an Economist
Impact report, supported by Johnson and
Johnson. The report explores the burden of
atrial fibrillation (AF) in Saudi Arabia,
particularly key barriers to care across current
patient pathways and the local policy
environment. The report also presents best
practices in AF prevention, screening, diagnosis,
treatment and management relevant to Saudi
Arabia, and assesses how stakeholders in the
Kingdom can work together to enhance
awareness, prevention and control of AF.

The findings presented in this report draw on
insights gathered from a pragmatic literature
review, expert interviews and an advisory panel.
We would like to thank the following individuals
(listed alphabetically by first name) who served as
our advisory panelists for providing key insights
and guidance on the direction of our research:

« Dr Abdulrahman Alqahtani, executive vice-
president of strategy and transformation,
Health Holding Company, Saudi Arabia

« Dr Adel Tash, director general, National
Heart Center; supervisor for cardiac services,
Ministry of Health, Saudi Arabia

« Dr Ahmad Hersi, professor of cardiac
sciences and consultant electrophysiologist,
King Saud University

- Dr Atif AlQubbany, consultant, cardiology
and interventional electrophysiology, adult
congenital heart disease/electrophysiology,
and complex ablation, King Faisal Cardiac
Center, King Abdulaziz Medical City
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« Dr Heba Fouad, regional surveillance officer,
unit head, Noncommunicable Diseases
Surveillance (NCS), WHO Regional Office for
the Eastern Mediterranean

« Dr Naeem AlShoaibi, president, Saudi Heart
Rhythm Society; head of adult cardiology, King
Abdullah University Hospital; consultant,
cardiac electrophysiology, Jeddah

« Omar Alhajjaj, advisor, private and non profit
sector participation, Health Sector
Transformation Program, Saudi Arabia

« Dr Riyad Qainan Alghamdi, deputy CEO,
Public Health Authority

We would also like to thank the following
individuals (listed alphabetically by first name)
for contributing their insight and expertise on
AF for this report:

« Dr Ayman Al-Sulaimani, chief medical
officer and thoracic surgeon, International
Medical Center, Saudi Arabia

« Mellanie True Hills, CEO and founder,
StopAfib.org

The Economist research team consisted of
Clare Roche and Aashi Garg, with guidance
provided by Rob Cook and Melanie Noronha.
Although every effort has been taken to
verify the accuracy of this information,
Economist Impact cannot accept any
responsibility or liability for reliance by any
person on this report or any of the
information, opinions or conclusions set out
within. The findings and views expressed in
the report do not necessarily reflect the
views of the sponsor.
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Key takeaways
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A significant, and often silent,
global health and economic burden

Among the diseases referred to as silent killers,
atrial fibrillation (AF) is an increasingly
important public health problem, with incidence
expected to double over the next three decades.
The global incidence of AF has increased by
approximately 30% over the past 20 years, and
more than 37m people are estimated to be
living with AF, significantly impacting health,
mortality risk and quality of life.

Patients with AF are at higher risk for
concurrent stroke, heart failure, hypertension
and other cardiovascular diseases. Owing to
its asymptomatic presentation in a significant
proportion of patients, approximately

30%, many people with AF currently go
undetected and therefore untreated, with
potentially lethal consequences.?

The complex interplay between AF and other
underlying and comorbid conditions makes the
actual burden of AF difficult to untangle. For
example, AF accounts for 25% of the global stroke
burden.? Approximately 20% of patients who
experience a stroke associated with AF are first
diagnosed with AF at the time of the stroke.*

The prevalence of AF isincreasing at a rapid rate
in the Middle East, driven by economic
development, an increasingly Westernised

diet, and a higher incidence of metabolic and
cardiovascular diseases.”

The rising tide of AF in Saudi
Arabia

Saudi Arabia is confronting an epidemic of
chronic disease with alarming rates of obesity,
hypertension and diabetes—all significant public
health problems and risk factors for AF. This,
combined with a rapid growth in the older
population means that AF will continue to be a
major disease in Saudi Arabia in the next 20
years. The high prevalence of chronic disease
may explain the earlier onset of AF in the region.
Increasing age as a risk factor for AF is especially
critical for a country like Saudi Arabia, where the
population aged over 65 is projected to increase
by almost 600% over the next two decades,
from over Tmin 2023 to 5.7m by 2040.5

The Saudi healthcare sector is undergoing
extensive reforms in line with the country’s
Health Sector Transformation Programme,
as part of Vision 2030, the country’s national
development plan.

Identifying the prevalence of non-communicable
diseases in the country as a major public health
concern, Vision 2030 explicitly targets the
management of heart disease, stroke

and diabetes.’

To effectively diagnose and manage AF cases in
Saudi Arabia, there are numerous challenges
that need to be overcome, including the
availability and quality of health data,

late detection and diagnosis, the absence of
guidelines for screening and treatment,
fragmented care pathways, and low awareness
of AF and its consequences among non-cardiac
specialists.
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Policy priorities for AF care in Short-term policy initiatives should focus on

Saudi Arabia

The following key takeaways and proposed
solutions are intended to guide successful
policy implementation and long-term action
on AF in Saudi Arabia, ultimately improving
AF prevention, diagnosis and care, and

integrating lifestyle interventions, education
and effective management of AF and comorbid
conditions into the current model of care.
Leveraging developments in digital health
infrastructure and electronic health records
(EHRs) can improve data on the health and
economic burden of AF, informing evidence-
based decisions.

enhancing quality of life for AF patients.

Immediate priorities include improving
awareness of AF among primary care
physicians and high-risk individuals, as well as
implementing guidelines for AF referral.

In the longer term, preparing for future
healthcare challenges through investing in
research and developing infrastructure and
legislation to support emerging digital
technologies will be vital.

Data and research

Maintain and expand AF patient registries and prioritise AF and
cardiovascular diseases (CVDs) as part of the national research
agenda

Primary and secondary
prevention

Prevent the onset and progression of AF by way of lifestyle
intervention, education campaigns, early detection through
increased clinical awareness and effective management of
comorbid chronic conditions

Early detection

Determine appropriate guidelines for AF referral and screening
unique to the population demographics, health system capacity,
and financing structure

Care pathways

Standardise care pathways through adopting an integrated
model of AF care with an established referral system and
raising awareness of AF among diverse medical disciplines

Digital

Prepare the healthsystem to adopt emerging digital health
technologies, leverage electronic health records (EHRs) to
support population screening and monitoring and expand
equitable access to AF care through telehealth

Patient engagement

Engage patients in treatment decisions and empower them with
the tools to proactively manage their condition and ensure
higher treatment adherence

©Economist Impact 2024
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Understanding the burden
of atrial fibrillation

A brief epidemiology

Atrial fibrillation is a common heart rhythm
abnormality that involves irregular and often
rapid heartbeats. It occurs when the atria, the
upper chambers of the heart, beat irregularly (or
fibrillate) rather than in a coordinated manner.
This irregular rhythm can disrupt the flow of
blood through the heart.8®

Figure 1: Stages of atrial fibrillation

AF is a progressive disease that requires a variety of management strategies at the different stages.

Presence of modifiable and
nonmodifiable risk factors
associated with AF:
Modifiable risk factors:
« Obesity

« Hypertension

« Diabetes

« Sleep apnea

« Physical inactivity

« Tobacco use

« Alcohol consumption

Nonmodifiable risk factors:

« Genetics
- Male
« Age

Evidence of structural or

electrical findings
predisposing a patient to
AF:

« Atrial enlargement

« Frequent atrial ectopy

« Short bursts of atrial
tachycardia

« Atrial flutter

« Presence of other AF risk
factors including heart
failure, heart disease,
neuromuscular disorders
and thyroid disease
Heightened surveillance

Several factors increase the risk of developing
AF, including age (particularly over 65), heart
disease, hypertension, diabetes, obesity,
smoking and sleep apnea.? Patients with AF
are at higher risk for concurrent stroke, heart
failure, hypertension and other cardiovascular
diseases. Other less documented clinical
consequences include cognitive alterations
and depression.?

Stage 4:

Permanent AF

Continuous AF that doesn’t
respond to attempts to
restore a normal rhythm

Patients may transition among
between substages of of AF

Paroxysmal AF Occasional episodes that terminate
spontaneously within 7 days, with or without intervention

Persistent AF Sustained episodes that last longer than 7
days and requires treatment to restore a normal rhythm

Long-standing AF AF that has lasted for at least 12
months when a rhythm control has been adopted

Successful AF Ablation AF that subsides after surgical or
ablation procedure

Ongoing monitoring

Treatment of modifiable risk factors

Assessment for AF associated pathophysiological changes
Stroke risk assessment and therapy

Treatment of AF symptoms

Source: Adapted from Joglar et al. 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation: A Report of the American College of Cardiology/American
Heart Association Joint Committee on Clinical Practice Guidelines. Circulation. 2024.
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AF is a progressive disease that becomes more
difficult to manage and treat over time. Owing
to its asymptomatic presentation in a significant
proportion of patients (approximately 30%),
many people with AF currently go undetected
and therefore untreated, with potentially

lethal consequences.?

The standard management of AF generally has
three components: controlling the

heart rate, restoring normal heart rhythm in
selected cases and reducing the risk of stroke.2
Symptomatic arrhythmia can be managed by
rate control to minimise symptoms (usually
through pharmaceutical medication) or rhythm
control (through electrical or pharmacological
cardioversion or surgical or catheter ablation) to
restore or maintain normal heart rhythm.* Most
AF patients receive oral anticoagulation to
decrease the risk of ischaemic stroke and other
embolic events.

Lifestyle intervention is another important
component of the AF treatment algorithm.
Reducing modifiable risk factors such as obesity,
diabetes, hypertension and tobacco use can
relieve symptoms, slow progression and improve
quality of life.’® However the optimal treatment
strategy is individual to each AF patient and
should consider patient history, risk factor,
arrhythmia type."!

The global incidence
of AF has increased

by approximately
‘ More than
%
|
people are estimated
in the past 20 years ! to live with AF !

e

Among adults aged 55 and older, approximately
one-third will receive a diagnosis of atrial
fibrillation (AF) during their lifetime 12

A significant, and often silent,
global health and economic burden

AF has become an important public health
problem in recent decades, significantly
impacting health, mortality risk and quality of life,
and demanding increasing healthcare resources.

The global incidence of AF has increased by
approximately 30% in the past 20 years, and
more than 37m people are estimated to live
with AF." Among adults aged 55 and older,
approximately one-third will receive a diagnosis
of AF during their lifetime."? The population
aged over 55 in Saudi Arabia is projected to
grow from 3.8m,17% of the population, in 2023
to 12.4m, 41% of the population, by 2040.6

The chronic nature of AF, the need for lifetime
clinical follow-up, and the volume of
hospitalisations and long-term treatments
present a significant economic burden for
health systems and societies. The economic
burden associated with AF was estimated at US
$31bnin the USin 2015 and, according to
projections from the American Heart
Association (AHA), is expected to increase to
over US$65bn by 2035." Direct medical costs,
which include hospitalisation, medication, long-
term care and outpatient visits, accounted for
almost 80% of the associated costs in 2015.

A US-based study found that patients with AF
incurred an additional US$27,896 in healthcare
costs per year, compared to patients who did
not have AF, with the majority of these costs
stemming from inpatient and emergency care
visits." In the UK, AF is estimated to cost

the National Health Service (NHS) between
£1.43bn (US$1.73bn) and £2.54bn (US
$3.18bn), or between 0.9% and 1.6% of annual
NHS expenditure in 2020, mostly from hospital
admissions. It is projected that the direct costs

US$27,896

additional healthcare costs incurred
< 1. by an AFib patient per year

—
@ ooo
N9 [=]a]s]
3 |oDoo

data from the U
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“AF is usually combined with other comorbidities.
Trying to figure out how much of that cost is
related to AF and how much [is linked to] other
comorbidities requires further in-depth analysis.”

Dr Ayman Al-Sulaimani, chief medical officer and thoracic surgeon, ‘says Ayman Al-Sulaimani, chief medical officer
International Medical Center, Saudi Arabia and thoracic surgeon at the International

Medical Center. “So trying to figure out how
much of that cost is related to AF and how
much [is linked to] other comorbidities requires
further in-depth analysis.” “Sometimes it's very
difficult to discern if AF was the primary reason
for admission or was its heart failure or another
comorbid condition,” adds Ahmad Hersi,
professor of cardiac sciences and consultant
The complex interplay between AF and other electrophysiologist at King Saud University.
underlying and comorbid conditions makes the  “This makes it difficult to attribute the costs to
actual burden of AF difficult to untangle. “AF is AF”

usually combined with other comorbidities,”

of AF could increase to over 4% of annual NHS
expenditure in the next two decades.’ While
limited economic data is available on the costs
of managing and treating AF in Saudi Arabia,
workshop participants estimated that the costs
were likely comparable to those of the US.

A leading risk factor for stroke

The above economic data omits the additional costs associated with AF patients who
develop stroke. AF accounts for 25% of the global stroke burden.? The risk of stroke is up
to five times higher in patients with AF, and AF-related strokes are linked to more serious
disability and a higher rate of mortality.’® Approximately 20% of patients who experience
a stroke associated with AF are first diagnosed with AF at the time of the stroke.
However, experts estimate that this figure is likely to be higher in Saudi Arabia.
“Neurologists will tell you that more than 50% of our stroke patients have AF,” says Adel
Tash, director general of the National Heart Center and supervisor for cardiac services in
the Ministry of Health.

Stroke is the second highest cause of mortality in Saudi Arabia, and stroke related
mortality is expected to double by 2030."” Stroke patients in Saudi Arabia are also
younger, with a mean age for the first incidence of stroke at 63 years, compared to 70 in

the UK and 69 in the US."” Stroke survivors are often left with severe and longstanding
physical and mental disabilities, which contribute to the burden on health systems,
family, community and the wider economy.

Stroke is the leading cause of death and disability globally, accounting for approximately

34% of total healthcare expenditure.’ The Lancet estimates the treatment,

rehabilitation, and indirect costs for stroke at over US$700bn annually. One study The risk
estimates the average annual healthcare cost per stroke patient in the US at over US of stroke is up to
$140,000. If current trends persist, the global cost of stroke is projected to surpass US

$1trn by 2030."° The World Stroke Organization Prevention Roadmap underscores the 5X h igher
significance of preventing and managing AF, in addition to other clinical drivers like

hypertension and diabetes, as crucial elements in stroke prevention. in patients with
AF

©Economist Impact 2024
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Over the next three decades, the incidence While the current incidence of AF is lower in
of AF is expected to double owing to the Middle East than global averages, it is
demographic changes towards an ageing increasing at a rapid rate, driven by
population, increased life expectancy and economic development, increased
prevalence of risk factors for cardiovascular consumption of a Westernised diet, and a
disease, longer survival rates of chronic higher incidence of metabolic and

diseases, and intensifying screening efforts.2 cardiovascular diseases. AF patients in the

Middle East are also younger than in Western
countries and have more comorbidities.®

Figure 2: Global and regional burden of atrial fibrillation, 2019 (age standardised, both sexes)
Incidence per 100,000 population (age standardised)

MW 1990 M 2019 —Global1990 — Global 2019

North America

Europe

Australasia

South East Asia

Sub-Saharan Africa

Latin America

Middle East and North Africa

Saudi Arabia

Mortality rate per 100,000 (age standardised)

W 1990 M 2019 —Global1990 — Global 2019
North America
Europe

Australasia

South East Asia
Sub-Saharan Africa
Latin America

Middle East and North Africa

Saudi Arabia

Source: Jiao M, Liu C, Liu Y, et al. Estimates of the global, regional, and national burden of atrial fibrillation in older adults from 1990 to 2019. 202320
Note: Compared using age-standardised prevalence rates, which adjust estimated national health results to those that would exist if each country’s
population had identical age demographics.
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Therrising tide of AF in Saudi
Arabia

The incidence of AF in Saudi Arabia, at 39 per
100,000 population in 2019, is similar to that
in other countries in the Middle East and North
Africa and lower than the global average of 57
per 100,000 population. However, the AF
mortality rate of 4.3 per 100,000 is higher than
the regional average of 3.7 (figure 2).

Experts working with AF patients in Saudi
suggest that these figures underestimate the
burden. “We don't have a clear prevalence of
the disease, so we don't know the full impact on
Saudi society, although we see a lot of AF in our
clinics and many of the patients are young and
identified at the later stages,” says Dr Tash. “In
any population, the number of AF patients will
be underestimated because of the high number
of asymptomatic patients,” adds Dr Hersi.

Saudi Arabia is confronting an epidemic of
chronic disease with alarming rates of obesity,
hypertension and diabetes—all significant
public health problems and risk factors for AF
(figure 3). 2023 data from the Ministry of
Health’s Saudi Health Interview Survey
reported that over half of the surveyed
population had diabetes and hypertension,
while 45% were obese.?' The high prevalence
of chronic disease may explain the earlier
onset of AF in the region. “We have more risk
factors than Europe—diabetes, high blood
pressure, hypertension and obesity are all risk
factors that we see more in younger patients,”
explains Dr Tash. “It is important to intervene
early because these patients will have

[more progressive] AF [with more adverse
outcomes] in the next 20-30 years.”

“We have more risk factors than Europe—
diabetes, high blood pressure, hypertension
and obesity are all risk factors that we see
more in younger patients.”

Dr Adel Tash, director general, National Heart Center; supervisor for cardiac
services, Ministry of Health

AF prevalence and mortality
are largely correlated with age.

5.7m

2040

im
2023

The population aged over 65 in Saudi Arabia
is projected to increase almost 600% in the next two
decades, from just over 1m in 2023 to 5.7m by 2040 ¢

Globally, AF prevalence and mortality are largely
correlated with age. Adults over 65 years of age
account for over 73% of the global AF
prevalence and over 90% of deaths related to
AF.22 The population aged over 65 in Saudi
Arabia is projected to increase almost 600% in
the next two decades, from just over Tmin 2023
to 5.7m by 2040.6 An ageing population
presents a risk factor for all chronic diseases,
including AF, and increases the overall demand
and use of healthcare services. A young
population in Saudi today should translate to a
decreased risk of AF. Yet, “what we see from the
daily practice in our clinics is that the volume of
AF in the community is huge,” says Dr Atif
AlQubbany, a consultant in cardiology and
interventional electrophysiology, ACHD/EP, and
complex ablation at King Faisal Cardiac Center
at the King Abdulaziz Medical City in Jeddah.

More broadly, in preparation for a projected
population increase from 36.9m in 2023

to 44.8m in 2040, the healthcare sector is
undergoing extensive reforms in line with
the country’s Health Sector Transformation

©Economist Impact 2024



Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia

Programme, part of Vision 2030, a major
national development plan. Restructuring
primary healthcare services to support
prevention and effective management of
chronic diseases is at the core of Saudi Arabia’s
healthcare reforms. “Saudi is a growing

community and we are going to have a lot of
diseases,” says Dr Naeem AlShoaibi, president
of the Saudi Heart Rhythm Society and head
of adult cardiology at King Abdullah University
Hospital. “Atrial fibrillation will be a major
disease in the country in the next 20 years”

“Atrial fibrillation will be a major disease
in the country in the next 20 years.”

Dr Naeem AlShoaibi, president, Saudi Heart Rhythm Society; head of adult cardiology,
King Abdullah University Hospital; consultant, cardiac electrophysiology, Jeddah
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Figure 3: Modifiable risk factors for atrial fibrilation in Saudi Arabia
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Obesity

\

20%
(2019)

57%
(2035)

24

Obesity elevates
the risk of AF by
approximately
50%.%

9% of the AF, and 8%
of the overall CVD
burden, in the Middle
East could be
attributed to obesity.?®

Diabetes

18.7%
(2021)

21.4% ‘

(2045)

27

Co-morbid diabetes
mellitus (DM) is highly
prevalent and increases
the risk of stroke and
cardiovascular death
in patients with AF.2

In a study of 2,042 AF
patients in the Middle
East, 606 (29%) had DM.
Patients with DM were
older and had significantly
higher rates of hospital
admissions and prevalence
of multiple comorbidities
including HF, peripheral
vascular and chronic
kidney disease (CKD).%¢

iz

Hypertension

\

14.7%
(2019)

29

The coexistence
of hypertension
and AF may be
associated with
higher morbidity
and mortality.*°

Between 40% to 70%
of Heart failure (HF)
patients in the Middle
East were reported

to have a history of
hypertension.®'

=
&)

Tobacco use

18.8%
(2019)

32

Current tobacco users
have a 32% risk of
developing AF, (9%
among former users)
compared to those
who never smoked.*

In a study using data
from the Saudi Atrial
Fibrillation Survey
registry in 2015, 25%
of AF patients were
tobacco users.3*

©Economist Impact 2024
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Current barriers to
better atrial fibrillation
care in Saudi Arabia

h 4

- =

To effectively diagnose and manage AF cases in
Saudi Arabia, there are numerous challenges
that need to be overcome. These span across
challenges with screening and data availability
to care pathways and awareness levels among
medical professionals. Below, we discuss the
most pressing issues in more detail.

The burden of AF in Saudi Arabia is
underestimated. The availability and quality
of health data are significant obstacles to
understanding the true burden of AF in Saudi
Arabia and the interaction of underlying risk
factors and comorbid conditions. Global
estimates from the Institute of Health Metrics
and Evaluation’s Global Burden of Disease
study are likely to underestimate the burden of
AF in Saudi Arabia and the wider Middle East.
“This is due to a lack of proper data and
screening programmes to define the true
prevalence of Afin our region,” says Dr
AlQubbany. "Available information is very
outdated and collected from major cities like
Riyadh and Jeddah, which doesn’t represent

“One-third of AF patients are
completely asymptomatic and the
first presentation is with a stroke.”

Dr Atif AlIQubbany, consultant cardiology and interventional
electrophysiology, ACHD/EP and complex ablation at King Faisal Cardiac
Center at the King Abdulaziz Medical City (KAMC) in Jeddah

how AF is managed in the Kingdom.”
Furthermore, less than 1% of published research
on AF comes from the Arab world, contributing
to a limited understanding of the presentation
and risk factors for AF among these
populations.®

Many AF patients are asymptomatic, which
leads to late diagnosis and higher rates of
morbidity and mortality. One-third of the AF
population is estimated to be asymptomatic;
therefore, awareness and early detection are
important.3” A study using data from over 2,000
AF patients enrolled in the Gulf Survey of Atrial
Fibrillation Events (Gulf SAFE), a survey of
patients in six Middle Eastern Gulf countries,
found that 26.5% (541) were identified as having
asymptomatic AF.*® Asymptomatic AF was
associated with higher risks of stroke, systemic
embolism, all-cause mortality and bleeding.?®
“One-third of AF patients are completely
asymptomatic and the first presentation is with
a stroke,” says Dr AlQubbany. “Late detection
increases the risk of adverse health outcomes,
including stroke.

The absence of screening and treatment
guidelines for AF complicates the process.
Currently, there is no clear policy response or
guidelines for the screening and management
of AF in Saudi Arabia. “There is no clear
pathway on how to screen for AF.
Recommendations are based on European
Society of Cardiology and the American

©Economist Impact 2024
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Heart Association guidelines instead,” says Dr
AlShoaibi. He adds that for screening to be cost-
effective it needs to be targeted to the high-risk
population. “In Europe and the US they
generally screen everyone aged over 60, but we
don’t know if this is enough [for Saudi Arabia]—
we don't have the data to show it.” AF screening
could be bundled with a more established
screening programme, such as the
cardiovascular risk assessment, to balance
population screening with the availability of
resources and priorities of public health.

Although the Ministry of Health published clinical
practice recommendations for treating patients
with AF using anti-thrombotic medication

in 2014, just over half of general practitioners
(GPs) report adhering to these guidelines,
according to a survey conducted in 2022 among
GPs in the capital, Riyadh. Many surveyed

GPs preferred to use international guidelines,
while 44% of the GPs did not use guidelines

in treatment decisions, citing the availability

of too many guidelines as the main reason for
non-adherence.* The absence of clear evidence-
based treatment guidelines means that many AF
patients in the region are suboptimally managed.
Data from the Gulf SAFE registry show that just
14% of patients had received comprehensive
treatment, compliant with the Atrial Fibrillation
Better Care (ABC) pathway, an integrated
approach to AF management based on three
pillars: A, avoid stroke; B, better symptom
control; and C, cardiovascular risk factors and
comorbidities optimisation.?®

“One of the main challenges is
the lack of a clear pathway for
our patients.”

Dr Abdulrahman Algahtani, executive vice-president of transformation,
Health Holding Company

Fragmented care pathways for AF make it
difficult for patients to get appropriate care
in a timely manner. The absence of screening
and management guidelines contributes to a
lack of standardisation of care and
accountability among providers. “One of the
main challenges is the lack of a clear pathway for
our patients,” says Dr Abdulrahman Algahtani,
executive vice-president of transformation,
Health Holding Company, a Saudi state-owned
healthcare provider. “We need to make sure that
patients have a clear pathway from wherever
they are diagnosed or identified in any care
setting to reach the right people and receive the
right treatment at the right time. Accountability
of providers is key here.” The complexity of the
condition requires a multifaceted, holistic and
multidisciplinary approach to the management
of AF patients. Although specialised AF clinics
that provide multi-specialty integrated care are
available in larger cities, mainly Riyadh and
Jeddah, “expansion of AF clinics is difficult due to
special staffing and coordination requirements,”
says Dr AlShoaibi.*

Heterogeneity in patient pathways and
treatment coverage also exists between the
public and private sectors. The public sector,
operated by the Ministry of Health and
accounting for over 60% of healthcare services,
is adopting payment reforms based on the
principles of value-based healthcare, shifting the
focus towards life-long patient outcomes and
quality of life.?! The private sector, which
provides care to expatriates, as well as Saudi
nationals (and their dependents) working in the
private sector, primarily operates a fee-for-
service model with little accountability and
incentive to address all components of an AF
patient’s care.

Awareness of AF and its symptoms is

low among healthcare professionals and
patients. The lack of understanding of AF and
its consequences is one of the most significant

©Economist Impact 2024



Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia 14

challenges in diagnosing and treating the “We need to especially educate our primary
condition. The general public is often unaware healthcare physicians, many of whom don’t

of the signs and symptoms of AF, and even have enough knowledge to pick up symptoms
when diagnosed, patients frequently decline and signs or perform an ECG on AF patients,”
therapy or have poor adherence to treatment says Dr Tash. “Even some of our fellow general
owing to inaccurate perceptions of risk. In a cardiologists would not refer an AF patient to a
2014 study of over 200 AF patients in Saudi specialist.” Dr Tash attributes this to limited
Arabia, only 42% had basic knowledge of understanding of the gravity of the disease,
common AF symptoms, while 71% did not the risk of stroke and the optimal treatment
recognise that they were at high risk for stroke.*?  requirements. He adds that we also need to
Among primary care physicians who are at the look at the “investor perspective ... We know
frontlines of identifying and referring high-risk prevention and treatment are important, but
patients, there remain significant gaps in the how do we communicate that AF is a disease

knowledge of AF, appropriate referral pathways  that’simportant to tackle?”
and treatment options.

“We know prevention and treatment are important,
but how do we communicate that AF is a disease
that’s important to tackle?”

Dr Adel Tash, director general, National Heart Center; supervisor for cardiac services, Ministry of Health
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Key policy takeaways
for improving atrial
fibrillation care

The following key takeaways and proposed
solutions are intended to guide successful policy
implementation and long-term action on AF in
Saudi Arabia, improving AF prevention,
diagnosis and care, and enhancing the quality of
life for AF patients.

1. Bridging the data gaps

Expanding research to better understand the
risk factors, presentation and current challenges
for AF in Saudi Arabia is fundamental to
developing evidence-based screening and
management guidelines and allocating
resources effectively. ‘A good starting point is
to have initiatives related to data collection,
data aggregation, data analysis and knowledge
formation that are then transformed from
meaningful knowledge into actionable
interventions,” says Dr Riyad Qainan Alghamdi,
deputy CEO at the Public Health Authority.
w There are numerous registries that can be used
W for this purpose. Regional and global patient AF
registries, such as the atrial FibriLlatiOn real

“A good starting point is to have initiatives
related to data collection, data aggregation,
data analysis and knowledge formation
that are then transformed from meaningful
knowledge into actionable interventions.”
Dr Riyad Qainan Alghamdi, deputy CEO, Public Health Authority

15

World management registry in the Middle East
and Africa (FLOW-AF), Gulf SAFE, the Global
Registry on LongTerm Oral Antithrombotic
Treatment in Patients with Atrial Fibrillation
(GLORIAAF), and the Saudi Atrial Fibrillation
Survey registry, include patients from Saudi
Arabia. These multicentric observational studies
with large samples provide robust evidence of
the disease prevalence, geographic variations,
clinical outcomes, costs and the effectiveness of
new treatment and management strategies.**
Although useful sources of information, much of
the available data on Saudi patients from these
registries are over five years old and collected
through specialist AF or cardiac centres that are
not necessarily representative of the Saudi
patient population.

“Owing to the lack of a national registry data in
Saudi Arabia, monitoring AF programmes at a
national level is difficult,” explains Dr AlShoaibi.
“The Saudi Health Council is currently working
towards building sustainable healthcare
registries with a focus on cardiovascular disease,
which have the potential to shed light on
several aspects of patient management in the
country, including AF.” Sustainable sources of
funding and human resources are needed to
maintain existing registries and expand to wider
population cohorts.

Furthermore, the recently formed Saudi
National Institutes for Health promises to
provide national oversight on research priorities
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and to direct funding to where it can have the
most health and economic impact.* Scaling up
high-quality, evidence-based research to
understand current clinical practices and factors
unique to the Saudi population is critical to
crafting national guidelines and locally targeted
recommendations. Cardiovascular disease, an
urgent public health concern in Saudi Arabia
that accounts for over 45% of annual mortality,
should be an immediate priority under the new
research agenda.*

Dr Heba Fouad, regional surveillance officer
and unit head, Noncommunicable Diseases
Surveillance (NCS) at the WHO Regional Office
for the Eastern Mediterranean also highlights
the critical role of data and economic
evaluations in the feedback loop for public
health programmes and interventions, “Without
such evaluations, it becomes challenging to
determine the effectiveness, success, or utility
of a programme.”

“Secondary prevention and early detection
is vital to prevent the progression from
paroxysmal to persistent AF,”

Dr Naeem AlShoaibi, president, Saudi Heart Rhythm Society; head of

adult cardiology, King Abdullah University Hospital; consultant, cardiac
electrophysiology, Jeddah

2. Expanding primary and
secondary prevention strategies

AF prevention strategies include both primary
and secondary prevention. Targeting modifiable
risk factors and comorbidities, including sleep
apnea, obesity, diabetes, hypertension, stress,
exercise, diet and tobacco use can avert or limit
AF progression.*” Dr Fouad underscores the
importance of addressing modifiable risk factors,
“While atrial fibrillation may be the underlying
cause of mortality or morbidity, we are often
dealing with a complex interplay of various risk
factors and comorbid conditions. AF is rarely
attributed to a single factor.” The most frequent
comorbidities associated with AF in Saudi Arabia
are hypertension and diabetes, prevalent in 81%
and 62% of AF patients, according to available
studies.*®

“Secondary prevention and early detection is
vital to prevent the progression from paroxysmal
to persistent AF,” says Dr AlShoaibi. In 2020, the
AHA recommended risk-factor modification as
an essential complementary pillar of AF
management, alongside anticoagulation, rhythm
control and rate control.* The AHA’s 2023
guidelines for diagnosing and managing AF
underscore a more prescriptive focus on

Figure 4: Lifestyle and risk factor modification for prevention and management of atrial fibrillation

Preventing onset
of AF

Lifestyle changes and risk factor modification
can be highly effective in preventing AF

e

among overweight and obese patients

& ®

with a history of AF

N

Preventing progression
of AF

Early intervention with lifestyle modification, education
and treatment can slow disease progression, improve
patient outcomes and reduce treatment costs

Weight management: A 210% reduction in body weight is associated with reduced AF risk

Physical activity: 210 minutes of moderate-to-vigorous exercise per week is associated with
reduced frequency and duration of AF episodes and reduced mortality risk

Smoking cessation is associated with decreased risk of AF and reduced stroke risk in patients

Source: Joglar et al. 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation: A Report of the American College of
Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation. 2024.
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lifestyle modification for AF patients, including
weight loss, physical activity, smoking cessation,
alcohol moderation, blood-pressure control and
screening for sleep apnea.*®

Expanding the role and reach of primary
healthcare centres (PHCs), the frontline of
prevention and effective management of chronic
diseases and efforts to reduce the cardiovascular
disease burden, is at the core of Saudi Arabia’s
healthcare reforms.*> Proactive, structured

and patient-centred approaches to address
common risk factors and comorbidities for AF
should be integrated into two elements of the
new Saudi healthcare delivery model: the Keep
Well system of care, which focuses on health
promotion and population health, and Chronic
Care, which focuses on screening, management
and coordination of chronic diseases.”’ Although
the country has an extensive infrastructure of
primary care facilities, geographical distribution
and staffing—including a high reliance on
expatriate workers—are barriers to equitable
access, especially in rural areas.®>>

3. Determine the parameters for AF
screening

Timely detection of AF is crucial to safeguard
patients from the consequences of arrhythmia
and the progression of AF into fatal conditions.

Figure 5: Atrial fibrilation screening guidelines
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AF screening can either be opportunistic
(where a health professional checks for AF
during a routine visit or consultation) or
systematic (where all people in a particular age
or risk group are invited for screening).>

Disagreement exists regarding the optimal
approach for AF screening, as is evident in the
recommendations of different international
guidelines. Whereas some countries and
associations have screening guidelines (see
below), many international task forces,
including the UK National Screening Committee
and the US Preventative Services Taskforce,
currently recommend against AF screening
programmes, citing cost implications and
uncertainty over the benefits of systematic
screening compared to usual care.>>%®

Opportunistic screening guided by age has not
been shown to increase AF detection rates.
Although the risk of AF increases with age, an
approach based on age alone achieves low yields
and overlooks the increasing number of people
below the age of 65 with AF. Risk models that
also consider individual characteristics, medical
history or blood biomarkers play an important
role in identifying people at sufficiently high risk
for AF to warrant screening, improving early
detection and diagnosis in these groups.®

@ESC

European Society
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European Society of Cardiology (ESC)

Opportunistic screening: aged 265 years

Systematic screening: aged >75 years

« Opportunistic: pulse check or ECG rhythm
strip

« Systematic: ECG screening
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Cardiovascular
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CSANZ Opportunistic screening: aged 265 years « Pulse palpation followed by single-lead ECG
rhythm
Wm  conadion Canadian Cardiovascular Society/Canadian Heart Rhythm Society

Opportunistic screening: aged 265 years

« Pulse check as primary method

Sources: European Society of Cardiology? Heart Foundation Atrial fibrillation clinical guidelines®”; Canadian Journal of Cardiology.**
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“Screening has to he targeted at the
high-risk population for it to be cost-
effective; currently, there is no clear
pathway on how to screen for AF.”

Dr Naeem AlShoaibi, president, Saudi Heart Rhythm Society; head of
adult cardiology, King Abdullah University Hospital; consultant, cardiac
electrophysiology, Jeddah

“Screening has to be targeted at the high-risk
population for it to be cost-effective; currently,
there is no clear pathway on how to screen

for AF,” says Dr AlShoaibi. “[The Saudi Heart
Rhythm Society] is working on a proposal

for how to manage AF from the rhythm
perspective to create our own local guidelines”
He hopes that this will help standardise care
pathways and empower patients and physicians.

Policymakers in Saudi Arabia should consider the
unique population demographics (some studies
report earlier onset of AF in the Middle East),
health system capacity and financing structure
to determine how AF should be screened,
diagnosed and managed.®® “The capacity of
healthcare should be taken into consideration;
otherwise, you will diagnose a lot of people
without proper treatment, and this can incur
huge losses,” says Dr Alghamdi.

Given the development of the model of care
and PHC infrastructure, integrating pulse checks
into annual check-ups may be an appropriate
starting point. In England, the introduction of
pulse checks as part of regular health checks in
the over-65 population was associated with a
significant increase in the detection of AF.®

4. Standardising care pathways

Significant variations in care, underdiagnosis
and inadequate treatment of AF patients are
widely prevalent across all geographies,
including Saudi Arabia, owing to a lack of
standardised guidelines and established referral
pathways.®" An integrated approach to AF care
has been associated with reduced
hospitalisations and all-cause mortality.®°
Streamlining the care of patients with AF

in daily clinical practice is a challenging

but essential requirement for the effective
management of the condition.®

Numerous guidelines suggest integrated,
holistic management of AF patients through the
formal introduction of the ABC pathway.®* The
ABC pathway provides a simple strategy of
integrated approach of AF management:

Figure 6: Atrial Fibrillation Better Care (ABC) pathway

Avoid stroke

Through risk assessment and

o) Atrial Fibrillation
g Better Care (ABC) anticoagulation
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Better symptom
management

With patient-centred decisions
on rate and/or rhythm control

Source: Economist Impact

Cardiovascular risk and
comorbidity management

Through better lifestyle management
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The ABC pathway underlines the need for
proper and holistic symptom control of
concomitant diseases and their associated
symptoms. This means not only appropriate
anticoagulation but also optimal management
and control of other symptoms and
comorbidities to yield reductions in all-cause
mortality and adverse health outcomes.?

In an analysis of over 36,000 patients from the
GLORIA-AF registry, which includes patients
from Saudi Arabia, adherence to the ABC
pathway was associated with a reduced risk
of mortality and major adverse cardiovascular
events. The study noted that adherence was
higher in countries or health systems that
already had a high level of integration within
chronic disease care pathways.®

Effective implementation of screening and
management guidelines for AF relies on an
integrated healthcare system and the expertise
and coordination of multiple healthcare
disciplines, from primary care physicians, nurses,
pharmacists, cardiologists and electrophysicists
to neurologists, dieticians and physiotherapists.?

“The good news is that AF can initially be
treated by internists, cardiologists [or] family
physicians, who assess the patient and start
them on anticoagulation,” says Dr AlShoaibi.
“Then, if the patient has paroxysmal AF or
requires further treatment, they can be referred
to specialists and electrophysiologists.” He
adds that an immediate priority area should
focus on training primary healthcare providers
to recognise the symptoms and risk factors of
AF. This is important, as it will ensure efficient
referral of patients to specialists. “The aim of
primary care is to be the first line in detecting
all kinds of clinical issues,” says Omar Alhajjaj,
an advisor for the country’s Health Sector
Transformation Program.

AF clinics or Centres of Excellence that bring
together multidisciplinary teams to address all
aspects of AF can improve health outcomes and
the patient experience. However, ensuring
equitable access to these clinics is of paramount

Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia 19

importance. Dr AlShoaibi recounts initial
challenges when establishing an AF clinic in
Jeddah, “We made the mistake of referring every
patient [to the AF clinic] without accounting for
the volume that would be received, which led to
long delays.”

Nurse-led AF clinics can help alleviate the
burden on the healthcare system by triaging
patients who need care from a cardiologist or
general practitioner (GP). Data from the US and
Europe demonstrate reduced mortality and
healthcare utilisation and improved patient
outcomes and treatment adherence in nurse-led
AF clinics compared to usual care.®* According
to Dr AlQubbany, nurses are at the heart of
integrated care and have been integral to
improving patient education and self-
management in AF clinics in Saudi Arabia.
However, the role of nurse practitioners in Saudi
Arabia is limited, partly due to insufficient
legislation.”” “There is a need to upskill nurses
and advance their mandate”, says Dr AlQubbany.

5. Preparing for the digital
revolution

Advancements in digital health technologies,
including electronic health records (EHRs),
implantable device monitoring, wearable sensor
data, analytics and artificial intelligence (Al),
behavioural health, and personalised medicine,
provide applications for the screening, diagnosis
and management of AF.%

Two recent studies conducted by large
technology multinationals show how
smartwatches and mobile health devices with
photoplethysmography (optical heart rate
monitoring) and ECG technology can assist with
AF screening.* In the Apple Heart Study, a
smartwatch assessment of over 419,000
individuals in the US, 0.5% received an irregular
pulse notification, with AF confirmed in 34% of
monitored participants following ECG patch
monitoring.? In the Huawei Heart study, a China-
based study of over 187,000 individuals, 0.23%
received a “suspected AF” notification
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“Patients felt like they had more
control if they were able to better
monitor and manage their AF using

these digital health tools.”

Mellanie True Hills, CEO and founder, StopAfib.org

via smart wearables, with AF confirmed in 87%
of these individuals.? These studies have
amassed considerable attention, potentially
offering more cost-effective solutions for AF
screening in the future.

Available evidence suggests that digital
technologies are more accurate than standard
clinical practice using a pulse check or ECG for
detecting undiagnosed AF.%® However, as many
of these devices are not yet clinically validated,
caution is required in clinical practice. The US
Preventive Services Task Force also warns that
abnormal test results that lead to further testing
and treatments and anxiety among individuals
have the potential for harm. As such, more
research is needed to understand the risks and
benefits of expanding screening for AF using
digital devices.*

Other barriers that may deter the use of
wearables for AF screening include concerns
over payment, as physicians anticipate
receiving hundreds of patient-generated
ECG readings from wearable technology, and
accountability for the accuracy of the data.®®
“The future of screening with wearables also
presents a challenge for accountability,” says
Dr AlQubbany. “A person cannot sue Apple

if they have atrial fibrillation and [an Apple
smartwatch] fails to discover it”

=

IZs|z~s

With the potential to make care more affordable
and accessible, digital technology will inevitably
become a centrepiece of AF diagnosis and
management. Mellanie True Hills, CEO and
founder of StopAfib.org, a patient advocacy
organisation, says that AF patients are very
receptive to technology—digital tools, devices or
apps were being used by 71% of AF patientsin a
recent survey conducted by the organisation.
“Patients felt like they had more control if they
were able to better monitor and manage their AF
using these digital health tools,” she says.

“Screening can be a costly exercise, but now,
with technology, this cost is going down
tremendously,” says Dr Tash. “Machines can do a
lot of what we needed to do in the pastin a
more cost-effective, faster and, in many
aspects, more accurate way.” Saudi Arabia has a
young, tech-savvy population, with internet
access and smartphone penetration among the
highest globally, providing a good basis for
digital health applications.®® “We have a
community that is aware,” says Dr AlShoaibi.
“We have wearables that can detect atrial
fibrillation. We need to use them more now,
especially for higher-risk patients.”

Beyond wearables, EHRs can also help to identify
sub-populations for elevated AF risk and monitor
treatment and outcomes.” Saudi Arabia has
made progress in the development of its national
EHRs as it seeks to improve access and equitable
geographical distribution of health services. One
Vision 2030 and Health System Transformation
goal is to have 100% of the
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“Screening can be a costly exercise, but now,
with technology, this cost is going down
tremendously. Machines can do a lot of
what we needed to do in the pastin a more
cost-effective, faster and, in many aspects,
more accurate way.”

Dr Adel Tash, director general, National Heart Center; supervisor for cardiac
services, Ministry of Health

population covered by a unified digital medical
records system by 2025.7 “One of the main
pillars of healthcare transformation is the model
of care and how we can transform the care
pathway in this age of digital transformation,”
says Dr AlQahtani.

EHRs have the potential to support prediction
and risk stratification models to inform and
support screening policy.”' Engagement with
EHR vendors and health information specialists
in the expansion of Saudi’s EHR system can
enable the integration of AF-related data that
can be easily

accessed and integrated with programmes for
comorbid conditions, and ultimately support the
streamlining of patient pathways.®’

Telemedicine is also important to the future of
health service delivery in the country and can
support equitable access to AF clinics and
support multidisciplinary AF care.” To this end,
the Saudi Telehealth Network initiative

is working to enhance the quality and cost-
effectiveness of telecare, particularly in rural and
remote areas. The country’s Cooperative Health
Insurance Law also mandates the coverage of
telemedicine services.”

6. Empowering and educating
patients

Patient engagement, education and
empowerment are critical success factors for
any AF policy and intervention.” Patients with,
or at high risk for, AF should be informed and

Figure T: Digital health solutions for atrial fibrilation detection and management
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involved in decision-making to understand the
symptoms of the condition, the importance of
adherence to treatment protocols and the tools
available to proactively manage their
condition.”

Enhancing patient-centric care is at the heart of
the health-sector transformation agenda and
the new model of care in Saudi Arabia.

“The model of care is based on the principles of
patient empowerment: to make sure [patients]
take care of their health, and [to] enhance
primary care, which is the part currently missing
the most in the Kingdom,” explains Dr Algahtani.

The importance of patient engagement is
reflected in many international guidelines

for AF management and treatment. The

UK National Institute for Health and Care
Excellence (NICE) promotes shared decision-
making between healthcare professionals and
service users, and recommends a personalised
package of care that covers stroke awareness
and measures to prevent stroke, rate control,
assessment of symptoms for rhythm control and
psychological support if needed.”® The European
Society of Cardiology's guidelines refer to using
mobile applications to enhance patient
education, improve communication and
encourage active patient involvement.

The guidelines also advise physicians to discuss
the potential burden of the treatment with the
patient and include the patient’s perception of

“The model of care is based on the principles
of patient empowerment: to make sure

[patients] take

care of their health, and [to]

enhance primary care, which is the part
currently missing the most in the

Kingdom.”

Dr Abdulrahman Algahtani, executive vice-president of transformation,

Health Holding Company

22

the treatment burden in the decision-making
process.? The Canadian Heart Rhythm Society
also recommends strategies to improve self-
management and patient responsibility.>®

Although there is limited available information
on the policy landscape for AF in Saudi Arabia,
the Clinical Practice Guideline on Antithrombotic
Treatment of Patients with Non-valvular Atrial
Fibrillation, published by the Ministry of Health
in 2014, refers to involving patients in treatment
decisions. However, the extent of this inclusion
in practice is unknown.” “In the last two years
[the AF centre in Jeddah has built its] own
website for atrial fibrillation with educational
material in both English and Arabic, spreading
patient and community awareness about what
the disease is, how to diagnose it and where to
reach for help,” says Dr AlShoaibi.

More education and awareness campaigns

on the benefits of adherence to guidelines

are needed to improve optimal patient
outcomes.* “General knowledge about AF

is low—I don't think most people [are] aware
of it says Dr Alghamdi. “Therefore, a public
awareness [campaign] for the Kingdom should
be something to consider” Digital and wearable
technology innovations are likely to make the
public increasingly aware of their health data,
prompting self-diagnosis and follow-up.

Global and local patient and scientific
organisations, such as AFib.org and the Saudi
Heart Rhythm Society, also play a critical role
driving public awareness, uniting patients,
healthcare providers, industry players and other
advocates to support research and innovation
in treatment pathways and make sure that the
patient’s voice is heard in decision making.
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Conclusion

AF is a major public health problem. This common chronic condition has potentially life-threatening
consequences and incurs substantial healthcare expenditure. A growing and ageing population,
combined with a high prevalence of chronic disease, will undoubtedly lead to a significant rise in AF
cases and broader CVD complications in Saudi Arabia in the coming two to three decades.

Early diagnosis and intervention of AF are crucial to prevent serious complications, improve quality of
life, reduce the risk of stroke and other health issues, and ultimately reduce the economic burden of
the disease. To effectively diagnose and manage AF cases in Saudi Arabia, a number of pressing
challenges need to be addressed, including data availability, fragmented care pathways and
awareness levels among medical professionals.

A number of combined policy actions that tackle early detection, education, patient-centric care and
technological adoption can contribute to a comprehensive strategy to improve the management of
AF in Saudi Arabia. Immediate attention must be paid to improving awareness of AFib among
primary care physicians and high-risk individuals and determining appropriate guidelines for AF
referral. Other short-term policy initiatives should focus on integrating lifestyle interventions,
education and effective management of AF and comorbid conditions into the current model of care.
In the longer term, preparing for future healthcare challenges through investing in research and
developing infrastructure and legislation to support emerging digital technologies will be vital. In this
way, the healthcare system can better serve current and future AF patients, ultimately improving
their quality of life and reducing healthcare costs associated with complications.

[ A
A
= ===
A semEEE[—
60 oo 8388001 eomee
830880y BESES i I
(©) ooodko = —
3 ag sfed 7' 000 g

P ﬂ; nﬂ ﬂ n TN ainn
] I O0daliki] . {0 iminbind (0 J0) popn 8 12588

OEconomist Impact 2024



Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia 24

References

T Alalwan MA, Al-Ohaid F, Alhajjaj HM, Al Hazeem A, Aljulaih GH, Al-Khedher R, et al. Stroke Prevention Therapy and Prevalence of Risk
Factors Among Patients With Atrial Fibrillation at King Fahad University Hospital in Al Khobar: A Retrospective, Single-Center Study.
Cureus. 2021;13(1):e12493.

Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomstrom-Lundqvist C, et al. 2020 ESC Guidelines for the diagnosis and

management of atrial fibrillation developed in collaboration with the European Association for Cardio-Thoracic Surgery (EACTS): The

Task Force for the diagnosis and management of atrial fibrillation of the European Society of Cardiology (ESC) Developed with the

special contribution of the European Heart Rhythm Association (EHRA) of the ESC. European Heart Journal. 2021;42(5):373-498.

Barnes GD, Piazza G. Barriers to stroke prevention in Atrial Fibrillation: Insights from the global anticoagulation Roundtable. Int ] Cardiol

Heart Vasc. 2022;42:101096.

Force UPST. Screening for Atrial Fibrillation: US Preventive Services Task Force Recommendation Statement. JAMA. 2022;327(4):360-7.

LiH, Song X, Liang Y, Bai X, Liu-Huo W-S, Tang C, et al. Global, regional, and national burden of disease study of atrial fibrillation/flutter,

1990-2019: results from a global burden of disease study, 2019. BMC Public Health. 2022;22(1):2015.

The World Bank. Population estimates and projections.

Health Sector Transformation Program: Vision 2030, Kingdom of Saudi Arabia; [Available from: https://www.vision2030.gov.sa/en/

vision-2030/vrp/health-sector-transformation-program/.

Karamitanha F, Ahmadi F, Fallahabadi H. Difference Between Various Countries in Mortality and Incidence Rate of the Atrial Fibrillation

Based on Human Development Index in Worldwide: Data From Global Burden of Disease 2010-2019. Current Problems in Cardiology.

2023;48(1):101438.

National Center for Chronic Disease Prevention and Health Promotion DfHDaSP. Atrial Fibrillation Centers for Disease Control and

Prevention2022 [Available from: https://www.cdc.gov/heartdisease/atrial_fibrillation.htm.

19 Mehta NK, Strickling J, Mark E, Swinehart S, Puthumana J, Lavie CJ, et al. Beyond cardioversion, ablation and pharmacotherapies: Risk
factors, lifestyle change and behavioral counseling strategies in the prevention and treatment of atrial fibrillation. Prog Cardiovasc Dis.
2021,;66:2-9.

" Brundel BJJM, Ai X, Hills MT, Kuipers MF, Lip GYH, de Groot NMS. Atrial fibrillation. Nature Reviews Disease Primers. 2022;8(1):21.

2 Uittenbogaart SB, Becker SJ, Hoogsteyns M, van Weert HC, Lucassen WA. Experiences with screening for atrial fibrillation: a qualitative
study in general practice. BJGP Open. 2022;6(1).

3 Khavjou O, Phelps D, Leib A. Projections of Cardiovascular Disease Prevalence and Costs: 2015-2035. RTI International; November
2016.

"“Deshmukh A, Iglesias M, Khanna R, Beaulieu T. Healthcare utilization and costs associated with a diagnosis of incident atrial fibrillation.
Heart Rhythm O2. 2022;3(5):577-86.

5 Burdett P, Lip GYH. Atrial fibrillation in the UK: predicting costs of an emerging epidemic recognizing and forecasting the cost drivers of
atrial fibrillation-related costs. Eur Heart ) Qual Care Clin Outcomes. 2022;8(2):187-94.

'®Yang SY, Huang M, Wang AL, Ge G, Ma M, Zhi H, et al. Atrial fibrillation burden and the risk of stroke: A systematic review and dose-
response meta-analysis. World ] Clin Cases. 2022;10(3):939-53.

7 Basri R, Issrani R, Hua Gan S, Prabhu N, Khursheed Alam M. Burden of stroke in the Kingdom of Saudi Arabia: A soaring epidemic. Saudi
Pharmaceutical Journal. 2021;29(3):264-8.

18. Rochmah, Thinni Nurul et al. “Economic Burden of Stroke Disease: A Systematic Review.” International journal of environmental

research and public health vol. 18,14 7552. 15 Jul. 2021, doi:10.3390/ijerph 18147552

10 How to save $1 trillion. World Stroke Organization. January 2022. Available from https://www.world-stroke.org/news-and-blog/news/

how-to-save-1-trillion#:~:text=Using%20data%20from%20a%20sample,than%20US%24700%20billion%20annually

2 Jjiao M, Liu C, Liu Y, Wang Y, Gao Q, Ma A. Estimates of the global, regional, and national burden of atrial fibrillation in older adults from
1990 to 2019: insights from the Global Burden of Disease study 2019. Frontiers in Public Health. 2023;11.

21 Health SAMo. Saudi Health Interview Survey Results.

22 Ohlrogge AH, Brederecke J, Schnabel RB. Global Burden of Atrial Fibrillation and Flutter by National Income: Results From the Global
Burden of Disease 2019 Database. Journal of the American Heart Association. 2023;12(17):e030438.

2 Mushabab Al Asmri, Mohammed ). Almalki, Fitzgerald G, Clark aM. The public health care system and primary care services in Saudi

~

IS

@

o

~

®

©

Arabia: a system in transition. Eastern Mediterranean Health Journal. 2020;26.

2 Global Obesity Observatory [Internet]. World Obesity. Available from: https://data.worldobesity.org/.

#XuS, Chen, Lin R, Huang W, Zhou H, Lin Y, et al. Burden of atrial fibrillation and its attributable risk factors from 1990 to 2019: An
analysis of the Global Burden of Disease study 2019. Front Cardiovasc Med. 2022;9:997698.

26 Okati-Aliabad H, Ansari-Moghaddam A, Kargar S, Jabbari N. Prevalence of Obesity and Overweight among Adults in the Middle East
Countries from 2000 to 2020: A Systematic Review and Meta-Analysis. Journal of Obesity. 2022;2022.

27 |DF Diabetes Atlas [Internet]. International Diabetes Federation. Available from: https://diabetesatlas.org/data/en/country/174/sa.html.

28 Medani AR, Cox A, Jalal Z. Adherence to oral anticoagulants among atrial fibrillation patients in the middle east: A systematic review.
International Journal of Pharmacy Practice. 2020;28:51-2.

» Domek M, Gumprecht J, Li YG, Proietti M, Rashed W, Al Qudaimi A, et al. Compliance of atrial fibrillation treatment with the
ABC pathway in patients with concomitant diabetes mellitus in the Middle East based on the Gulf SAFE registry. Eur J Clin Invest.
2021;51(3):e13385.

30 Ada Alqunaibet CHH, Sameh El-Saharty, and Abdullah Algwizani. Noncommunicable Diseases in Saudi Arabia: Toward Effective
Interventions for Prevention.

©Economist Impact 2024



Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia 25

31 Haji GF. HYPERTENSION MANAGEMENT IN ATRIAL FIBRILLATION PATIENTS IN MIDDLE EAST. Journal of Hypertension.

2023;41:e23.

32 Elasfar AA, Alhabeeb W, Elasfar S. Heart Failure in the Middle East Arab Countries: Current and Future Perspectives. ] Saudi Heart

Ass0c.2020;32(2):236-41

33sMonshi SS, Arbaein TJ, Alzhrani AA, Alzahrani AM, Alharbi KK, Alfahmi A, et al. Factors associated with the desire to quit tobacco
smoking in Saudi Arabia: Evidence from the 2019 Global Adult Tobacco Survey. Tob Induc Dis. 2023;21:33.

3 Aune D, Schlesinger S, Norat T, Riboli E. Tobacco smoking and the risk of atrial fibrillation: A systematic review and meta-analysis of
prospective studies. European Journal of Preventive Cardiology. 2020;25(13):1437-51.

3 Hersi A, Abdul-Moneim M, Almous’ad A, Al-Samadi F, AlFagih A, Sweidan R. Saudi Atrial Fibrillation Survey: national, observational,

cross-sectional survey evaluating atrial fibrillation management and the cardiovascular risk profile of patients with atrial fibrillation.
Angiology. 2015;66(3):244-8.

3 Akiki D, Hage SE, Wakim Eea. Atrial Fibrillation in the Arab World: A Bibliometric Analysis of Research Activity from 2004 to 2019 J of
Cardiac Arrhythmias. 2021;34(1).

3 Hamad AK. New Technologies for Detection and Management of Atrial Fibrillation. Journal of the Saudi Heart Association.
2021;33(2):10.

38 Xie PX, Li YG, Alsheikh-Ali AA, AIMahmeed W, Shehab A, Sulaiman K, et al. Symptom Status, Clinical Subtypes, and Prognosis
in Patients With Atrial Fibrillation from the Middle East Region (from the Gulf-SAFE Registry). American Journal of Cardiology.
2022;169:57-63.

3 Alnami MI, Alsalim AM, Alhakeem RF, Al-Somali BA, Bahkali HA, Alhabshi HA, et al. A Survey of Saudi General Practitioners on the Use
of Thromboprophylaxis Guidelines and Risk Assessment Tools in Atrial Fibrillation. Clin. 2023;13(2):347-56.

“ Saudi Centers List: Get Smart About Afib; [Available from: https://getsmartaboutafib.net/en-SA/hcp/atrial-fibrillation/Saudi-Centers-

List.

41 Alasiri AA, Mohammed V. Healthcare Transformation in Saudi Arabia: An Overview Since the Launch of Vision 2030. Health Serv
Insights. 2022;15:11786329221121214.

42 Al-Shamiri M, Arafah D, Althabit N, Alahmari M, Amlih H, Qadrah B, et al. PERCEPTION, KNOWLEDGE AND THE AWARENESS

AMONG SAUDI ATRIAL FIBRILLATION PATIENTS ABOUT THEIR DISEASE AND ITS STROKE RISK. Indian Journal of Applied Research.
2017;VOLUME 7:593.

4 Zaletel M, Kralj M, Magajne M, Doupi P. Methodological Guidelines and Recommendations for Efficient and Rationale Governance of
Patient Registries: Metka Zalatel. European Journal of Public Health. 2015;25(suppl_3).

“ Cappato R, Ali H. Surveys and Registries on Catheter Ablation of Atrial Fibrillation: Fifteen Years of History. Circ Arrhythm
Electrophysiol. 2021;14(1):e008073.

“ News A. New research institute set to drive health innovation in Saudi Arabia. August 16, 2023. p. https://arab.news/2ryqd.

“* Altowaijri A, Alshehri N, Balkhi B, Alghamdi A. PCV50 Economic Burden of Major Cardiovascular Diseases and Ischemic Stroke in Saudi
Arabia: A Cost of lliness Study. 2020.

47 Shahbandi A, Shobeiri P, Azadnajafabad S, Saeedi Moghaddam S, Sharifnejad Tehrani Y, Ebrahimi N, et al. Burden of stroke in
North Africa and Middle East, 1990 to 2019: a systematic analysis for the global burden of disease study 2019. BMC Neurology.
2022;22(1):279.

48 Johnston K, Osenenko K, Qatami L, Donato B, Alsheikh-Ali A, Binbrek A, et al. Health Care Resource Utilization and Costs in Individuals
with Atrial Fibrillation in United Arab Emirates and Kingdom of Saudi Arabia: A Retrospective Cohort Study. 2015;2015:17-25.

“ Chung MK, Eckhardt LL, Chen LY, Ahmed HM, Gopinathannair R, Joglar JA, et al. Lifestyle and Risk Factor Modification for Reduction of
Atrial Fibrillation: A Scientific Statement From the American Heart Association. Circulation. 2020;141(16):e750-e72.

0 Joglar JA, Chung MK, Armbruster AL, Benjamin EJ, Chyou JY, Cronin EM, et al. 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis
and Management of Atrial Fibrillation: A Report of the American College of Cardiology/American Heart Association Joint Committee
on Clinical Practice Guidelines. Circulation. 2024;149(1):e1-e156.

51 Ministry of Health SA. Health Sector Transformation Strategy.

52 Al Saffer Q, Al-Ghaith T, Alshehri A, Al-Mohammed R, Al Homidi S, Hamza MM, et al. The capacity of primary health care facilities in
Saudi Arabia: infrastructure, services, drug availability, and human resources. BMC Health Serv Res. 2021;21(1):365.

%3 Elsheikh AS, Alqurashi AM, Wahba MA, Hodhod TE. Healthcare Workforce in Saudi Arabia under Saudi Vision 2030. Journal of Health
Informatics in Developing Countries. 2018;12(1).

5t Chan N-Y, Orchard J, Agbayani M-}, Boddington D, Chao T-F, Johar S, et al. 2021 Asia Pacific Heart Rhythm Society (APHRS) practice
guidance on atrial fibrillation screening. Journal of Arrhythmia. 2022;38(1):31-49.

% Jones NR, Taylor CJ, Hobbs FDR, Bowman L, Casadei B. Screening for atrial fibrillation: a call for evidence. Eur Heart J.
2020;41(10):1075-85.

¢ UK National Screening Committee GoU. Adult screening programme, Atrial firbillation [Available from: https://view-health-screening-
recommendations.service.gov.uk/atrial-fibrillation/.

57 Group NCAFGW, Brieger D, Amerena J, Attia J, Bajorek B, Chan KH, et al. National Heart Foundation of Australia and the Cardiac
Society of Australia and New Zealand: Australian Clinical Guidelines for the Diagnosis and Management of Atrial Fibrillation 2018.
Heart Lung Circ. 2018;27(10):1209-66.

ss Andrade JG, Aguilar M, Atzema C, Bell A, Cairns JA, Cheung CC, et al. The 2020 Canadian Cardiovascular Society/Canadian Heart
Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 2020;36(12):1847-948.

5 Salam A. Atrial fibrillation in Middle Eastern Arabs and South Asians: Summary of published articles in the Arabian Gulf. Heart views.
2019;20(4):158-65.

€ Cole J, Torabi P, Dostal I, Homer K, Robson J. Opportunistic pulse checks in primary care to improve recognition of atrial fibrillation: a
retrospective analysis of electronic patient records. Br | Gen Pract. 2018;68(671):e388-e93.

®1 Piccini JP, Sr., Allred J, Bunch TJ, Deering TF, Di Biase L, Hussein AA, et al. Rationale, considerations, and goals for atrial fibrillation
centers of excellence: A Heart Rhythm Society perspective. Heart Rhythm. 2020;17(10):1804-32.

©2 Gallagher C, Elliott AD, Wong CX, Rangnekar G, Middeldorp ME, Mahajan R, et al. Integrated care in atrial fibrillation: a systematic
review and meta-analysis. Heart. 2017;103(24):1947-53.

& Boriani G, Vitolo M, Lane DA, Potpara TS, Lip GYH. Beyond the 2020 guidelines on atrial fibrillation of the European society of
cardiology. European Journal of Internal Medicine. 2021;86:1-11.

©Economist Impact 2024



Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia 26

54 Romiti GF, Proietti M, Bonini N, Ding WY, Boriani G, Huisman MV, et al. Adherence to the Atrial Fibrillation Better Care (ABC) pathway
and the risk of major outcomes in patients with atrial fibrillation: a post-hoc analysis from the prospective GLORIA-AF Registry.
eClinicalMedicine. 2023;55.

% Rush KL, Burton L, Schaab K, Lukey A. The impact of nurse-led atrial fibrillation clinics on patient and healthcare outcomes: a
systematic mixed studies review. Eur J Cardiovasc Nurs. 2019;18(7):526-33.

% Wijtvliet EPJP, Tieleman RG, van Gelder IC, Pluymaekers NAHA, Rienstra M, Folkeringa R), et al. Nurse-led vs. usual-care for atrial
fibrillation. European Heart Journal. 2019;41(5):634-41.

7 Alluhidan M, Tashkandi N, Alblowi F, Omer T, Alghaith T, Alghodaier H, et al. Challenges and policy opportunities in nursing in Saudi
Arabia. Human Resources for Health. 2020;18(1):98.

% Ding EY, Marcus GM, McManus DD. Emerging Technologies for Identifying Atrial Fibrillation. Circulation Research. 2020;127(1):128-42.
% The World Bank. World Development Indicators.

7©Nadarajah R, Wahab A, Reynolds C, Raveendra K, Askham D, Dawson R, et al. Future Innovations in Novel Detection for Atrial
Fibrillation (FIND-AF): pilot study of an electronic health record machine learning algorithm-guided intervention to identify

undiagnosed atrial fibrillation. Open Heart. 2023;10(2).

" Nadarajah R, Wu J, Hogg D, Raveendra K, Nakao YM, Nakao K, et al. Prediction of short-term atrial fibrillation risk using primary care
electronic health records. Heart. 2023;109(14):1072-9.

72 Takahashi EA, Schwamm LH, Adeoye OM, Alabi O, Jahangir E, Misra S, et al. An Overview of Telehealth in the Management of
Cardiovascular Disease: A Scientific Statement From the American Heart Association. Circulation. 2022;146(25):e558-e68.

7> Mathur C. Government support drives telehealth in Saudi Arabia: Omnia Health by Informa Markets; October 10, 2022 [Available from:
https:/insights.omnia-health.com/saudi-arabia/government-support-drives-telehealth-saudi-arabia.

74Bhat A, Khanna S, Chen HHL, Gupta A, Gan GCH, Denniss AR, et al. Integrated Care in Atrial Fibrillation: A Road Map to the Future.
Cardiovasc Qual Outcomes. 2021;14(3):e007411.

7 Ferguson C, Hickman LD, Lombardo L, Downie A, Bajorek B, Ivynian S, et al. Educational Needs of People Living with Atrial Fibrillation:
A Qualitative Study. Journal of the American Heart Association. 2022;11(15):€025293.

NICE. Atrial fibrillation: diagnosis and management (NICE Guideline, No. 196.). London: National Institute for Health and Care
Excellence (NICE); 2022.
77 The Saudi Center for Evidence Based Health Care. Clinical Practice Guideline on Antithrombotic Treatment of Patients with
Nonvalvular Atrial Fibrillation. Saudi Arabia: Minitry of Health, Saudi Arabia; 2014.

©Economist Impact 2024



Undetected and undertreated: shaping policy on atrial fibrillation in Saudi Arabia 27

While every effort has been taken to verify the accuracy of this
information, Economist Impact cannot accept any responsibility
or liability for reliance by any person on this report or any of the
information, opinions or conclusions set out in this report.

The findings and views expressed in the report do not necessarily
reflect the views of the sponsor.

©Economist Impact 2024



LONDON

The Adelphi

1-11 John Adam Street
London WC2N 6HT

United Kingdom

Tel: (44) 20 7830 7000

Email: london@economist.com

NEW YORK

900 Third Avenue

16th floor

New York, NY 10022

United States

Tel: (1.212) 554 0600
Fax:(1.212) 586 1181/2

Email: americas@economist.com

HONG KONG

1301

12 Taikoo Wan Road

Taikoo Shing

Hong Kong

Tel: (852) 2585 3888

Fax: (852) 2802 7638

Email: asia@economist.com

GENEVA

Rue de 'Athénée 32

1206 Geneva

Switzerland

Tel: (41) 22 566 2470

Fax:(41) 2234693 47

Email: geneva@economist.com

DUBAI

Office 1301a

Aurora Tower

Dubai Media City

Dubai

Tel: (971) 4 433 4202
Fax:(971) 4 438 0224

Email: dubai@economist.com

SINGAPORE

8 Cross Street

#23-01 Manulife Tower
Singapore

048424

Tel: (65) 6534 5177

Fax: (65) 6534 5077

Email: asia@economist.com

SAO PAULO

Rua Joaquim Floriano,

1052, Conjunto 81

Itaim Bibi, Sao Paulo - SP
04534-004

Brasil

Tel: +5511 3073-1186

Email: americas@economist.com






